IT is proposed in this paper to give some account of the behaviour of diphtheria in London schools. A number have been chosen from those under special observation, and a short history of the epidemic prevalence with the preventive action taken has been added to illustrate the character of each in turn.
The discovery by Klebs that diphtheria was due to a living germ, by Loeffler that this germ could be cultivated outside the body under suitable conditions, the easy methods now available for demonstrating its presence by culture in the throat of the sick, and the more recently gained knowledge of its persistence and reappearance in certain individuals, have placed additional means at our disposal for the control of the disease. Most hospital and local authorities now possess wellequipped laboratories for the diagnosis of diphtheria and its control amongst communities.
Every case of the disease has by law to be notified to the health authorities, who usually possess well-equipped means, such as isolation, disinfection of room and clothing, examination of contacts, quarantine of suspects. They are thus able to deal very effectively with the disease and to prevent its spread. In fact, most education authorities now issue well-established rules and regulations whereby teachers, nurses and others who come in contact with children, are taught the elementary laws which govern infection and epidemiology, and are encouraged to watch for suspicious illnesses and report them to the health authorities. By this means a kind of voluntary and subsidiary notification of F-8 infection becomes possible. It now only rests with the health and education authorities to collect the information, institute inquiries, and by this and other means at their disposal prevent the spread of the disease at school or the loss of life at home.
It is most interesting to note how the epidemiological characters of diphtheria have changed within living memory. Previous to the eighties diphtheria was a disease of the rural population, but it is now essentially a disease of urban communities. Longstaff, in a paper on the "Geographical Distribution of Diphtheria" (1889) , ex- amined the diphtheris statistics of England and Wales for the years 1855-80, and showed that the death-rate was greatest in the sparsely populated districts and least in the densely populated. Since 1880 diphtheria, " which has always displayed a marked tendency to prevail in sparsely populated districts rather than in centres of population, is undergoing a change of distribution, by which the chief urban districts seem to be approaching nearer than before to rural districts in their rate of suffering from this disease." The statistics for diphtheria in subsequent years show a distinct rise in urban populations, and more particularly so in London.
(I) The statistics published by Sir Shirley Murphy [6] make this quite clear: " The well-recognized tendency of diphtheria to spread in schools naturally presents itself for examination, and the new departure I have noted needs to be considered in connexion with the Elementary Education Act of 1870 [6, a] . This Act came into operation in 1870, and since that time children have been increasingly aggregated in schools where opportunity for the communication of the disease from one to another necessarily occurs."' " If increased school attendance has been responsible for the greater incidence of diphtheria in children of school ages, it is to be expected that the increase of diphtheria would in point of time correspond with this increased attendance." Sir Shirley Murphy gives a table for London for 1871 which shows a notable increase of diphtheria on the age-period 3 to 10 years. This increase, Sir Shirley Murphy adds, "has been maintained more or less ever since, and has in later years been much accentuated." In a subsequent report, Sir Shirley Murphy remarks that if the age-period 3 to 15 years be taken, these figures show a similar increase. In this report the figures taken are those for diphtheria and croup, as being more reliable. Later on-in the same report Sir Shirley Murphy states: "A further point consistent with school influence deserves passing comment. It has been pointed out by Dr. Downes that the mortality of females from diphtheria is greater than that of males. Thus in England and Wales in 1861-70 the male death-rate at all age-periods was to the female death-rate-as 100: 108. This difference is more marked at the school age-period of life than at all ages. The statistics of more recent years show that these differences are diminishing, and this might be due to any circumstance, such, for instance, as school life, tending to subject the sexes to more equal conditions. 
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"It is impossible to draw conclusions from these figures only as to how much of the prevailing diphtheria may result from the condition which has thus relatively raised the rate of mortality at the school ageperiod of life, but it is obvious that disease contracted by children of school age has opportunity for. communicating itself to younger and older persons, just as disease contracted by infants and older persons may lead to the infection of children at the school age-period of life." (II) In 1896 Dr. W. H. Hamer investigated an outbreak of diphtheria in the district of Lewisham [5] . His report on this investigation is a classic worthy of serious study even in these bacteriological days. The same causes which were at work then in spreading disease are at work to-day, in spite of serum tubes and other modern refined methods of investigation. Reading between the lines of the report we see our "bacteriological carriers," "missed" and " unrecognized cases "-although not known in those pre-bacterial days; Dr. Hamer, no doubt, suspected them, for he refers to such cases under the generic name of " throat illness." The following quotation from his report refers equally well to the behaviour of diphtheria in my set of schools A and B in 1911 as they did to Dr. Hamer's investigation in Lewisham in 1896. Dr. Hamer says:
" The question as to the part played by personal contagion now requires to be considered. On making inquiry as to which class in the school was attended by the first sufferers in affected households, it transpired that the two schools attended by children suffering from -diphtheria were by no means affected equally throughout their whole -extent. Thus, limiting consideration always to the case of first sufferers in families, it was proved that the ' girls' attendirng the Board School had suffered to a much less extent than the 'boys' and 'infants,' and, further, that while the upper classes in the 'boys'' school had escaped, the three lowest classes had suffered most severely. In the National School the 'boys' had escaped altogether, and so had the upper classes .of the 'girls'; the lowest class of the girls had, however, suffered -severely, and cases had occurred amongst the infants. "Hence in each of nine classes upwards of 5 per cent. of the .children were attacked. It will be noted that the boys' department at the National School escaped altogether, and that the attacks in the girls' ,department affected one class only. In the girls' department at the Board School comparatively few cases developed, and the last class in this department presents a striking contrast to the corresponding class at -the National School. In the infants' department at the Board School, Classes 1 and 2 occupied one room, as did also Classes 4 and 5. Class 6, the 'babies,' had a room of its own, and suffered comparatively slightly, while Class 3, which also had a room of its own, escaped altogether. If the proportion of first sufferers in children attending the nine classes most affected be compared with the proportion of first sufferers in other children of the same age in the affected area in this period, the former group of children will be found to have suffered at a rate eight times the rate of the latter.
" Consideration of what has been stated, and an examination of the annexed table (II), shows that, without doubt, particular classes in these two schools were largely operative in disseminating disease. It is worthy of note that the several departments of the two schools were not equally affected in point of time. The boys' depdrtment of the Board School was already involved for more than a week before the special incidence upon the infants' department of the same school, and upon the lowest class of the girls' department of the National School, was developed. It will also be noticed that cases of 'THROAT ILLNESS' affecting boys belonging to the Board School occurred during the latter part of July.
The history of cases of diphtheria occurring in the affected area for some time prior to the school holidays has been inquired into, and it transpires that children attending both schools had been attacked before the holidays; and in some instances there are indications that disease had spread by means of mild cases of illness, the nature of which had not been recognized."
Sir Shirley Murphy adds that Dr. Hamer, when directing his attention to ascertain the cause of the outbreak, "found that as long ago as the preceding year the neighbourhood, in which the schools were situated, had begun to suffer from an amount of diphtheria somewhat in excess of that which had been observed in previous years, and in the few weeks antecedent to the August holiday several cases of throat illness had occurred among children attending school. Within a fortnight after the schools reopened cases began to manifest themselves among school children, who were the first persons in their respective familes to be attacked. From these facts, ascertained by Dr. Hamer, it is clear that up to the nmiddle of September the incidence of such attacks was nmainly on the younger classes of the boys' department of the Board School, and that later the disease affected the infants' department of the Board School and the girls' department of the National School." '90 ' " Brincker: Behaviour of Diphtheria in Schools (III) Finally, in summing up his report [61, Sir Shirley Murphy says: " (1) That with increasing school attendance and corresponding increase of opportunity of infection at school, the result should be manifested in increased incidence of diphtheria mortality upon children of school age. " (2) The change in age-incidence of mortality had its beginning about the time that compulsory attendance had its beginning. " (3) This has affected the country as a whole, and has not only been -maintained ever since, but has steadily grown in proportion."
It is thus clear that since the passing of the Education Act: (1) diphtheria has become much more prevalent in urban communities;
(2) the age-incidence has fallen very heavily on the younger members of the community (3 to 14), and particularly on infants (3 to 6) [11] ; (3) that the opportunities of infection become proportionately greater in a concentrated susceptible community such as obtains in an elementary school; (4) that infection is spread more particularly by cases of throat illness-that is, by mild and unrecognized cases, or even by those who may show no symptoms whatever.
If we-accept these conclusions as true in principle, it follows that all preventive measures, whether already applied to school epidemics of diphtheria or to be introduced at any future time, must be based on a knowledge of these facts. When public health and school doctors undertake to investigate the course of diphtheria in schools swabbing should be applied only secondary to a careful inquiry. Bacteriology is of the greatest value in such inquiries, but it has its limits. It is only after careful inquiry and reconstructing the course taken by an outbreak that the judicious application of bacteriology becomes of the greatest help to aid us in our search for the missing links. We shall then, perhaps, be able to discover the source and the method of spread of infection; whether by a convalescent carrier, one of Dr. Hamer's cases *of " throat illness," a missed case, a precocious carrier, a contact otherwise healthy, or the chronic carrier, wbether persistently or only intermittently infectious. But bacteriology must be carefully and rightly applied. Of late years we have learned to understand that there are true diphtheria bacilli and diphtheroid germs. We must differentiate between them in the future. Very few, indeed, now believe in the potency of the bacillus of Hoffmann, nor yet in its relationship to the true bacillus of Klebs-Loeffler [4] ; we must learn to neglect its presence.
Even amongst the different strains of true bacilli we can appreciate difference of virulence, and there are some bacteriologists who go so far as to believe that, within limits, ther e is no relationship amongst these germs. Again, experience has taught us to examine both throat and nose in everyone of our cases. In London this practice has been consistently applied during the last two years.
The literature dealing with diphtheria and its behaviour 'in schools is exten §ive, but I propose to refer to the following only.
(IV) One of the first complete bacteriological investigations of diphtheria in schools was carried out by Ccibbett [2] during an outbreak of diphtheria at Cambridge, from October, 1900, to January, 1901. "The number of persons examined was 692. Some of them having been tested several times, the total number of examinations made exceeded 950. Among the 692 persons examined there were forty-two notified cases of diphtheria. Besides these there were about twenty-two other notified cases in the town which were sent direct to the hospital without a 'bacteriological examination.'" Amongst the conclusions arrived at by Cobbett were: " The principal means of combating diphtheria are, after the isolation of persons actually sick, the detection of those who go about, apparently in good health, carrying with them the diphtheria bacillus, and the isolation of such persons, and of convalescents from the disease until diphtheria bacilli can no longer be cultivated from them. No doubt the satisfactory isolation of healthy persons who carry the bacillus will often prove impracticable. In such cases the infectious persons should be warned that they are a danger to others, and instructed to take certain precautions. In the case of children isolation will usually be practicable, and experience among the poorer classes at Cambridge has shown that parents can usually be brought to consent to the removal of their children to an isolation home." Again: " With increasing confidence in the bacteriological test on the part of the medical profession and of the general public, such measures will be much facilitated." In a subsequent paper Cobbett gives an account of a recrudescence of diphtheria in Cambridge during the following spring, and he gives a summary of his conclusions, chiefly in regard to the non-specific character of the Hoffmann bacillus, and to the various strains of Bacillus diphtheriaw discovered by him during the epidemic.
(V) Graham-Smith [4] , after reviewing the subject up to 1908, states that " The proportion of those healthy persons who become infected with diphtheria bacilli by contact with patients, and yet do not suffer from diphtheria, depends largely on the intimacy of their connexion with the patients, varying from a mean of 66 per cent. in members of the family, if the conditions for spreading are favourable, to a mean of 8 7 per cent. in the less closely connected scholars in infected schools. The great majority of the bacilli which have been isolated from these contacts and tested on animals have been found to be virulent. In the throats and noses of healthy persons, who have had no opportunity of acquiring them by contact, virulent diphtheria bacilli are very rarely found, but bacilli resembling them in morphology, but differing in being totally without virulence for guinea-pigs, are much more common (2'6 per cent.)" (VI) In an outbreak reported by A. E. Porter [8] in 1911, he attributed the spread of infection to two cases of chronic nasal carriers of long standing, who had been in contact directly or indirectly with cases of diphtheria. This outbreak, Porter states, was completely stopped by a vigorous campaign of swabbing and quarantine. It is of interest to note that the bacilli isolated in both these carriers were found to be non-virulent, though it must be recorded that they were not tested until after the lapse of some months. Thomas [11] , from a bacteriological survey of infected London schools, divides germ carriers into the following classes:-(1) Eighty per cent. were mild and unrecognized cases of diphtheria.
(2) Twelve per cent. were healthy contacts from infected houses.
(3) Six per cent. were cases of intermittent or recrudescent infection after discharge from hospital.
(4) Two per cent. were perfectly healthy cases. (5) He found the majority of carriers amongst children 5 to 8 years (85 per cent.), rarely amongst "babies" (3 to 5 years). But the heaviest incidence of disease occurred amongst children 3 to 5 years old, with a marked decline for children above 5 years.
It appears as if an increased liability for harbouring the bacillus of diphtheria was directly associated with a decreased susceptibility to an attack of diphtheria. These statistical factors I am able to confirm from a continuation of Dr. Thomas's work.
If, therefore, we are to control an outbreak of diphtheria in an infants' school, even though the babies' class alone may be attacked, it is of the utmost importance to search for bacterial carriers amongst the children in the department between the ages 5 to The years of special epidemic periods of diphtheria in London were 1858, 1861-63, 1875-76, 1892-96. The possible causes which govern these epidemic cycles are interesting, but cannot here be discussed. The reader will find a full account of it in Dr. Newsholme's "Epidemiology of Diphtheria " [7] . Since the last epidemic the incidence of diphtheria has dropped each year, and there has for some years been very little diphtheria in London. As the laws which govern epidemics are as yet little understood, those causes which produce the present freedom from diphtheria are quite unaccounted for, or may only be surmised. But in spite of this general freedom of London from diphtheria it is singular to relate that diphtheria continues to occur with seasonal regularity in certain parts and in certain schools in London. 'For reasons not understood diphtheria has for some years been endemic in the south-east, more especially in the high-lying, better housed, and newer parts of 'London. As this applies also to other Boroughs of London at the present time we observe that diphtheria occurs mainly in the outer ring of the County.
I am beginning to believe that the Uendelian law of inheritance of unit characters may be an influencing factor: are we not breeding a race of children particularly susceptible to diphtheritic infection? Probably another causative agent is what may be called the antagonism of germs. We are told by Schiotz [10] and others [1] that the Staphylococcus aureus will outgrow diphtheria germs, and apparently diphtheria does not occur amongst the dirtiest members of the community. Another peculiarity of diphtheria is that it may invade a school, and, in spite of the epidemiologist and bacteriologist, will recur with singular regularity for one, two, or more years, and finally disappear altogether.
I now propose to give a short account of outbreaks of diphtheria in six schools in London, and to draw your attention to the outstanding factors in each of them (Tables V and VI, pp. 104 and 105).
During the autumn and winter of 1910-11 this school was entirely free from diphtheria. The first notified case was from room 6 of the infants on April 19. By the end of the summer holidays (July 31, 1911)-that is, in eleven weeks-seventeen cases had been notified in the whole school, with six deaths. Apparently no diphtheria occurred amongst the scholars of this school during the summer holidays, but there is no doubt that a good deal of infection prevailed in the immediate neighbourhood, for between August 28 and November 22 (twelve weeks) twenty-five further cases were notified in the ward in which this school is situated, and of these twelve children attended this school. Six of these twelve children attended room 3 of the infants, and two cases ended fatally. By January 8, 1912, thirty-eight cases had been' notified from this school, and of this number thirty-three occurred in the infants' department. Cases of diphtheria still continued to occur in spite of all vigilance and care until July 10, 1912. The school was closed fQr the summer during August, and has remained free since. The total number of cases notified were Every care was taken to discover mild, unrecognized, or carrier cases. It was visited on twenty-four occasions, and the children throughout the school examined. As had been the practice of this department for some years, a planting on serum was taken in every case from both throat and nose. Every child found to be carrying Klebs-Loeffier bacilli or germs suspicious of diphtheria was excluded until a satisfactory certificate based on bacteriological examination had been produced. Several cases of clinical diphtheria were discovered attending school and were also excluded. On two occasions children recently discharged from hospital were subsequently found to be chronic carriers. These were re-excluded and kept out of school until the school doctor obtained satisfactory bacteriological results. One, E. L., remained infectious until lost sight of by the end of the summer term.
The cause of the epidemic prevalence of diphtheria in the neighbourhood of this school during the autumn and winter of 1910-11 can only be surmised, but it is certain that the prevalence during the spring and summer of 1911 was due to carriers of the kind referred to. When swabbing was undertaken on a large scale a number of children who had returned to school either from hospital or with a certificate based on bacteriological grounds were found carrying germs of diphtheria. The preventive measures adopted did not produce immediate relief, for the reason that the infection was too widespread and affected members beyond the control of the school authorities. Had swabbing been carried out at once, after a careful inquiry on epidemiological lines, the epidemic might, as far as we know, have been cut short. Swabbing, to have been of use, would have had to be extended to out-of-school cases also.
(II) SCHOOL B.
This school is situated in one of the poorer and more congested neighbourhoods of London. The first case occurred early in January in room 3 of the infants, and then spread rapidly throughout the department. As in the first school, it was frequently visited, and. the children in all the departments subjected to a frequent and careful scrutiny. Several cases of clinical diphtheria were discovered in attendance, and immediately excluded. It is the practice in all Council schools where diphtheria is prevalent for the teachers to keep a careful watch over the children and to exclude immediately all cases of sore throat or suspicious illness, to notify them to the school doctor and the Medical Officer of Health, and not to readmit them until a satisfactory certificate has been produced. In this school the last part of these regulations was withdrawn, and all suspicious cases were examined by the school doctor himself. It may be mentioned here in passing that diphtheria was at this time also present in other schools in the immediate neighbourhood. This general prevalence, apart from school influence, may therefore be in part responsible for the continuation of the cases in this school.
In all, twenty-nine visits were made to the school; 253 children were bacteriologically tested on 399 occasions, and on fifty-six occasions Klebs-Loeffler bacilli were discovered, and on forty-two occasions suspicious bacilli. When germs suspicious of diphtheria were found in children they were excluded until a further examination had been made.
I have no doubt that both healthy and chronic carriers were responsible for this outbreak. On four occasions secondary cases occurred in the homes of children immediately after the discharge of the first case from hospital. Three of these primary cases were bacteriologically tested, but. gave negative results; but the fourth gave, and continued to give, Klebs-Loeffler bacilli (chiefly from the nose) for about six weeks from the occurrence of the secondary case.
(III) SCHOOL C.
The characteristics of the outbreak of diphtheria at this school were its suddenness and severity whilst it lasted. At the time no diphtheria had been notified from the neighbourhood. On December 4, 1911, three cases were notified, and by the evening of December 5 seven cases were known to have occurred in this school. All of them came from two class-rooms in the mixed department, the majority from room 5. Arrangements had been made to visit the school on the morning of December 5. At this visit all the children in the affected classes were examined, and suspicious cases swabbed for bacteriological examination; those absent at the visit were excluded, pending inquiry at their homes by the Medical Officer of Health. The dates of last attendance of the notified cases were as follows: Subsequent inquiries pointed to a certain child who, though ill on November 27, continued to attend school until the afternoon of November 29. During these two days he had been attending lessons in two rooms (Nos. 5 and 7), and probably was responsible for most of the cases in these two rooms.
Fifteen children from a neighbouring orphanage attended school -until December 1; on this date one of them failed with diphtheria, and the remainder were kept at home; of these, three others failed with diphtheria during the next few days. Teachers were instructed to segregate the classes and to keep a strict watch for suspicious illness, and the two affected classes were closed from December 5 to December 11.
The school was kept under observation and six visits made to detect bacteriological carriers. The infants' school subsequently also became affected. In the two departments seventy children were tested bacteriologically, and of the eighty-nine tests thirteen gave the Klebs-Loeffler bacillus. Two carriers were subsequently discovered. One is of special interest for my thesis. He was apparently examined at a period when not discharging diphtheritic germs and allowed to return to school. The following summary gives the important facts of the case: C. C., aged 12. Throat unhealthy on December 5; culture showed Klebs-Loeffler bacillus. December 13: Certificate produced-freedom from infection based on bacteriological grounds-teacher readmitted him. December 19: At my next visit to the school my attention was drawn to this boy. He had no discharge from the nose, but only crusts; boy picked his nose and there was a tendency to bleeding. Bacteriological examination now gave Klebs-Loeffler bacillus in both throat and nose; again excluded. On testing Klebs-Loeffler bacillus from t'his growth it was found to give the glucose broth reaction and slight virulence to animals. Klebs-Loeffler bacillus was isolated on five subsequent occasions. Those bacilli isolated on January 25 were re-tested: the result was a positive sugar broth reaction, but no virulence for animals. He was allowed to remain at school, but kept under close observation until April. During this time the nasal crusts had disappeare'd, and though the tonsils were enlarged there was no inflammation. Klebs-Loeffler bacilli were found until March, but by April they could not be found.
This outbreak was at first limited to one class-room, attended by boys who had recently been transferred from the infants' school. The corresponding girls and the infants remained free. The outbreak was finally brought home to a boy who was readmitted by a misunderstanding on the part of the teacher, and later again on a bacteriological certificate. He was found to be a carrier. The net result was five notified cases with one death and sixteen bacteriological cases in a class of sixty boys (26 per cent.). I visited the class on nine occasions. At the fifth visit I swabbed every boy in the class, and amongst the apparently healthy found five Klebs-Loeffler bacillus carriers (8 per cent.).
The history of the unrecognized case: C. B., aged 9, was absent from January 20 to February 19 with " chill and bad cold." On February 19 readmitted on producing this certificate: " No signs of diphtheria, bacteriological examination unnecessary." February 23: Re-excluded on advice of a school doctor. February 26: Readmitted on certificate, which stated "No Klebs-Loeffier bacilli present." As further cases continued to occur in this class-room, C. B. was re-tested on March 20 and found to be harbouring Klebs-Loeffler bacilli. He was excluded and remained out of school until May 24.
Carrier cases therefore are of importance in school outbreaks: the infection not only may be of long standing, but it may also be intermittent in character. The following gives the history of another carrier: As cases of diphtheria continued to occur in a certain school, G., teachers were advised to exclude all cases of sore throat or suspicious illness. A boy, T. R., aged 13, was excluded on January 19 with "swollen tonsils." Father writes to Education Authority complaining of the exclusion from school of his children and demanding immediate readmission; Refuses treatment. June 17: T. R. " swabbed" by school doctor; Klebs-Loeffiler bacilli found; parents advised to seek treatment. June 26: Boy again "swabbed"; Klebs-Loeffler bacilli in both throat and nose. July 5: Another letter from father asking for readmission of a brother. July 8: Arrangements made at a hospital for enucleation of tonsils. This was carried out. August 26: After holidays all members " swabbed "; no suspicious germs found. August 27: Children readmitted to school.
(V) SCHOOL E. Three children attending room 6 of the infants' department were notified on June 13, 15 and 21 respectively. The child (No. 2) notified on June 21 was subsequently found to have had rhinorrhcea for a month, whilst still attending school. She last attended on June 18, and on June 21 was notified as suffering from nasal diphtheria. On June 6 a niece (aged 15) of the class teacher (M. K.), living at the saine address, had also been notified suffering from diphtheria. This girl having only just recovered from rheumatism, had not yet been out of the house. In spite of this case, the teacher continued at her duties until June 17. On this date she was asked to absent herself from Note.-Each oblong represents a dual desk, and each square a child's seat. The affected children and dates of their last attendance at school are given in each case. school until a bacteriological examination had been made. She stated that she had had no contact with her niece, and as the latter was immediately removed to hospital and the premises disinfected, she did not stay away from school.
On June 18 she was bacteriologically tested by me. The throat and nostrils appeared quite healthy, but she had Klebs-Loeffler bacilli in both throat and nose. She was re-examined from time to time after this date, but in spite of local treatment remained infectious until August 23 (sixty-eight days). She resumed her duties after three successive negative results had been obtained. It is quite impossible in this case to say definitely whether M. K. or case No. 2 was the primary case and responsible for this local outbreak.
(VI) SCHOOL F. This is a residential school for sixty girls, with a staff of eight adults. The school and its grounds are quite isolated and in good sanitary repair. There is very little opportunity for communication with the outer world. The epidemic history of this school is closely associated with one of the scholars, named R. C. (aged 12), and doubtfully with another, E. M. R. C. certainly was a carrier at some time or another both of scarlet fever and diphtheria, and the chronicity of her infective state still persists and has now extended over an extraordinarily long period.
R. C. was admitted to this school on January 1, 1910. On December 29, 1910, she contracted scarlet fever and was removed to hospital. She was discharged from the Metropolitan Asylums Board hospital on March 27, 1911. Following the usual custom, she was placed in quarantine at the school. Although apparently well in herself, she was reported to have been discharged with a sore finger hwhich was bandaged. A few days later a portion of bone was removed from the finger. She remained in isolation until April 1, and as she had quite recovered was allowed to mix with the other girls, sleeping in a dormitory (No. IV) with twenty-seven others. On April 3 a girl from this dormitory was isolated on suspicion of scarlet fever; this was confir'med on April 4, and the child removed to hospital. Of the twentyseven girls occupying Dormitory IV, fourteen contracted scarlet fever, and twenty-one of the sixty girls in the school, while fifteen others were in isolation for some time on suspicion. R. C. was re-notified and returned to hospital on April 12. She remained in hospital until May 27, 1911. After another fourteen days' quarantine at the school she was allowed to mix with the girls in Dormitory IV. On July 27 a girl from Dormitory IV was notified with diphtheria; arrangements were made for immediate segregation and bacteriological examination. The next day another girl from the same dormitory was isolated with sore throat, and a bacteriological examination showed the presence of Klebs-Loeffler bacilli F-9 She was notified and removed to hospital. The result of the bacteriological survey was: Twenty-five girls (42 per cent.) were found harbouring Klebs-Loeffler bacilli, four only showed Hoffmann's bacilliY and twenty-nine gave a negative test. Those showing K]ebs-Loeeffer bacilli were segregated as far as possible, kept under observation, and retested from time to time. With two exceptions most of the twenty-five cases harbouring Klebs-Loeffler bacilli cleared up rapidly under treatment. They were R. C. and E. M.: it was considered advisable to notify them and send them to the hospital as bacteriological cases. R. C. was removed on August 16 and E. M. on August 18. By August 28 all suspicious cases had cleared up, and the school was declared free from infection.
R. C. returned from hospital on September 2, placed in quarantine, and a swab taken. Klebs-Loeffler bacilli were found, and she returned to hospital on September 3, 1911. On November 2, 1911, she was discharged, and returned to the school. The first two swabbings gave negative results, but the third, fourth, fifth, and sixth showed Klebs-Loeffler bacilli. She was re-notified and removed to hospital on November 11, 1911 , where she remained until April 4, 1912. Meanwhile, E. M. had also been discharged from hospital on November 8. On this date the bacteriological test was negative, but on November 11 suspicious germs, and on November 15, 16, and 17 Klebs-Loeffler bacilli were discovered; but as she had been isolated with R. C., she may have been infected by her. She returned to hospital on November 17 and remained there till January 15, 1912. On returning to school she remained in quarantine for fourteen days, and having given two sets of three successive negative tests, was allowed to mix with the rest of the girls after a prescribed form of disinfection had been carried out.
R. C. returned to school on April 4, and was placed in quarantine. Klebs-Loeffler bacilli were obtained in the first culture taken from both the throat and from each nostril. As she had now been in hospital as a diphtheria carrier on three occasions since August 16, 1911, it was considered advisable to watch her in isolation at the school for a time.
The plantings taken from the throat and nose of April 12 were sent to the Lister Institute for examination. An abstract of the report is as follows R. C.: Pure culture of Bacillus diphtheria obtained from nose and throat. No difference recognized between the two strains. Both fer-mented glucose, but not sucrose. Hence a true Bacillus diphtheria. Virulence test: -lG c.c. broth culture injected into guinea-pig-alive after three days; 2'5 c.c. broth culture injected into guinea-pig-died in two days. Control: 3 c.c. broth culture, + %l c.c. antitoxin, injected into guinea-pig-alive. The bacillus is therefore of a strain of no great virulence.
Three sets of bacteriological tests were made each week from R. C.'s throat and each nostril. Sometimes all, at others one or two, showed Klebs-Loeffler bacilli: that is, if the throat proved negative Klebs-Loeffler bacilli could be recovered from one or both nostrils, but Klebs-Loeffler bacilli were always recoverable from R. C. during the period April 5 to May 31.
(II) On June 2 a girl in the school was isolated on suspicion and on June 3 she was removed to hospital suffering from diphtheria. Under the circumstances it was most advisable to take no risk, so R. C. was sent back to hospital. Once more the school was placed in quarantine and a bacteriological survey made of the whole school. The net result was that one girl, E. M., was found to give Klebs-Loeffler bacilli repeatedly and six others showed suspicious germs. R. C. and E. M. were sent to Tottenham Hospital on June 3 and the remaining six were isolated and discharged as soon as clear. Since the departure of R. C. and E. M. this school has enjoyed a clean health bill. E. M., it will be noted, is the same girl who had previously been sent back to hospital. Whether she also was an intermittent and chronic carrier and the probable cause of the second outbreak in the school is difficult to say.
The subsequent histories of these two girls is an object-lesson. I am indebted to Dr. Frederic Thomson for the information. Between June 3 and June 28 no suspicious bacilli were recoverable from either R. C. or E. M.; but a report of June 28 states that Klebs-Loeffler bacilli had been recovered from both R. C. and E. M. Dr. Cartwright Wood reported them non-virulent, but he adds that it does not follow that virulent bacilli may not also be present. On July 4 Dr. Thomson wrote to say that the virulence of each would be tested every fortnight. October 29. As she continued to give satisfactory bacteriological results she was allowed to resume her schooling on October 30. R. C. continued to give Klebs-Loeffier bacilli results until December 15, 1912. From December 15 to January 15 tests from R. C. for Klebs-Loeffler bacilli were all negative, but since January 16 they have reappeared and Dr. Thomson states they are now plentiful. The diphtheria bacilli from R. C. have been tested for virulence on several occasions since July, 1912, and were found non-virulent except on one occasion, November 5, 1912 , when the bacilli from the nose were found to be virulent. R. C. is therefore the most remarkable chronic but intermittent carrier I have met. She has been responsible for one outbreak of scarlet fever and probably two of diphtheria within a period of fourteen months; she has, moreover, been a carrier of diphtheria bacilli for at least nineteen months, yet there is no history that she ever suffered from any symptoms of the disease.
The carrier problem is, therefore, of greatest importance in the control of diphtheria. But these carriers may -vary between very wide limits. A carrier of this disease may never have suffered from diphtheria, even from a mild sore throat; the mucous membranes may appear normal, and the Klebs-Loeffiler bacillus may only be intermittently recoverable. Some six years ago, when working in the Croydon Borough Hospital, I was able to demonstrate the Klebs-Loeffier bacillus in the finer branches of the crypts of a tonsil enucleated from a chronic carrier. Not only may the germs of infection be dormant in the tonsils, but they may be found in situations difficult or impossible to reach, such as the antrum of Highmore, or in the frontal or ethmoidal sinuses.
Other factors which influence the control of diphtheria in school are:
(1) Inability to follow up and examine absentees before returning to school.
(2) Impossibility of examining contacts outside school age.
(3) A single examination from a suspect, or an examination from the throat alone or nose alone, is insufficient evidence to warrant freedom from infection. (4) Possibility of failing to recognize a carrier in school who appears quite normal. (9) Great proportion of purely nasal carriers: possibly with membranous rhinitis, or merely scabs or excoriation round the nostrils.
(10) Difficulty of impressing on teachers the importance of excluding all cases of suspicion, and not readmitting them until a satisfactory investigation has been made.
In conclusion, what can be done for the chronic carriers of infection ? We have seen how persistent the infection is and what little effect treatnment has upon them. If the germ is a virulent one, it is clear that the best laid schemes of public health and education authorities will not prevent the occurrence and recurrence of cases of diphtheria. All manner of means have no doubt been tried to render carriers harmless, such as disinfectants, antitoxin, antidiphtheritic serum, autogenous diphtheria vaccines [3] , improved conditions of health such as change of air, feediing. On the surgical side removal of unhealthy growths and enucleation of tonsillar matter have proved successful in some cases only. It is, therefore, clear that the means of treatment at present available are disappointing. Any new suggestions should, therefore, be put to the test. A method of treatment suggested by Schiotz [10] , of Copenhagen, and subsequently tried in America [1] , is one which appears hopeful, and .could be tried on selected cases. A twenty-four-hour broth culture of Staphylococcus aureus is applied two to three times daily to the throat and nose in the formn of a spray.
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DISCUSSION.
The PRESIDENT (Dr. W. H. Iamer) said it was now thirty-seven years since Mr. Power wrote his report on diphtheria at Brailes, a report which, as the reader of the paper would say, possessed a certain amount of interest, even in these bacteriological days. It was printed by the Local Government Board, but was not easily accessible, as it was not reproduced in the Annual Report of the Medical Officer of the Board. It was succeeded, however, by the classical report on diphtheria at Pirbright. These reports first called attention to the importance of school influence. Nineteen years ago Sir Shirley Murphy first tackled the question of the statistics of diphtheria in big urban communities. Sir William Power was not present, but, fortunately, Sir Shirley Murphy was, and he would ask him to open the discussion.
Sir SHIRLEY MURPHY desired first to say a word as to the value of Dr. Brincker's paper. He regarded it as a most excellent statement of the behaviour of diphtheria. The author had treated the subject in a very judicial way, and his method of examination of the facts had conveyed an important lesson. With regard to Dr. Brincker's quotation from his (Sir Shirley's) reports a number of years ago, as to the alteration of the age-incidence of diphtheria coinciding with the passing of the Elementary Education Act, since that was written he had had, of course, the opportunity of working at the subject further, and six years ago he gave a paper to the Epidemiological Society,' in which he submitted a further explanation of that coincidence. The change in the age-incidence he regarded as due, in the main, to a variation in the infectivity of the disease. There seemed good reason for thinking this variation was cyclical, and that, apart from the Elementary Education Act, there would have been an increase in the diphtheria mortality at school age. Naturally, the more children were congregated in school, the greater would this increased infectivity be manifested. He regarded this change of infectivity as a greater factor than the passing of the Education Act. The study of the change of age-incidence was a most important one in watching over the diphtheria of a district. Dr. Brincker had told of cases bearing no conspicuous sign of the disease. So there might be cases in a locality not associated with any recognized cases in the same class-room, but infected at school; and the test as to whether the school was doing mischief was the test of the age-incidence of the cases. When he had the pleasure of working with Dr. Hamer at the London County Council, if there was an increase of diphtheria in a locality, the first thing they did was to take out the ages of the children attacked, and finding that the result suggested that infection at school was operative, they at once pointed out the need for further inquiry into that question. Dr. Brincker's statement about the growth of diphtheria in a locality was of much interest. He had himself watched it many times in Lewisham, Woolwich, and other places. The schools were not, at the time, openly accused of causing the mischief. Perhaps if one came to look at the relationships in the school of the children who were being attacked, one did not find it was an intimate one; the fact being that the infections were due to unrecognized cases in different classes. With regard to the question whether, with the bacteriological methods now possessed, the prevalence of diphtheria could be controlled, the effect of the author's statenmnt seemed to be that this method often failed. It was hoped knowledge would advance, but it seemed to come to this at present, that when there was persistent diphtheria in a locality in which a school was involved, the only thing to be done was to close the school. It did not seem that one could always rely on the bacteriological method as a sufficient way of dealing with the matter. With regard to the effect of schools in disseminating diphtheria, he had many times referred, in his annual reports, to the marked depression in the seasonal curve of cases of diphtheria in the holiday month of August. Two objections had been taken to the hypothesis that it was due to cessation of infection at school: First, that it was due to the exodus of children from London in August.
To that there was a complete answer in the curve which Dr. Newsholme published in his return, showing the cases of notified infectious disease in the whole country. When the whole of the cases were plotted out it was found that the August depression in the curve was pronounced. So if it was a question of exodus from London it must be exodus from England. The second objection was that the cessation of notifications in August was largely due to the cessation of observation on the part of school officers. But to that also there was a complete answer, for the annual summary of the Registrar-General for 1910, based upon deaths, showed the same depression occurring a little later, just as deaths occurred later than attacks. Whatever influence cessation of observation could have had on the curve of notifications, it could not have influenced the curve of deaths. He was convinced with the author that the great work in regard to diphtheria in urban localities was to consider its aspect in relation to schools.
Dr. W. G. SAVAGE also expressed his appreciation of the valuable paper. One impression from it was that if bacteriological methods were to be applied, they must be carried out thoroughly. That was all the more necessary as every now and then people were found willing to disparage bacteriological methods in diphtheria, and to prefer epidemiological methods, though he had never satisfied himself that they had applied bacteriology thoroughly. The nose as well as the throat must be swabbed, as the author pointed out. He was glad to see the importance of a general study of the incidence emphasized as required before the application of bacteriological methods. It was very important that all suspicious cases should be followed up, and in rural and semi-urban districts the advantages of a school nurse for that purpose were great. In several small districts in Somerset where there was diphtheria they had only been able to grapple with it when, on his advice, the services of a trained nurse were obtained to follow up every case of suspicious illness, and report them for bacteriological examination. With regard to the expedient of closing the schools, that might be necessary, but in regard to diphtheria it should not be indiscriminately resorted to, because the school formed a convenient centre for investigation. In rural districts closure of the school because of a few cases of diphtheria might be actually disastrous owing to the greater opportunities enjoyed from playing more freely together out of school.
He had several times found that when an outbreak was diminishing one could often judge that it was so diminishing by the fact that the children no longer were chiefly attacked, but there was a high proportion of cases amongst adults. He had noticed the same fact also in scarlet fever. He had no explanation to offer. It could not be due to exhaustion of material, because, as a rule, only a small proportion of the possible cases had been affected. A further point brought out in the paper was what he might express as the short striking distance of diphtheria. It would be noticed in the paper read how frequently the associated cases were confined to classes; they were not scattered through the school. It was important to remember this fact when opposition to bacteriological methods was put forward on the ground that all the children in the school could not be swabbed, therefore what was the good of trying to control the disease by bacteriological methods ? The answer was that it was the children sitting near the infected child, and the home contacts which needed bacteriological investigation. If they welr very carefully watched and promptly examined much could be done to prevent an outbreak of diphtheria in the locality. He could say that after ten years' experience of bacteriological methods. The author of the paper had referred to the difficulty of dealing with persons harbouring diphtheria bacilli, and the impossibility of artificially hastening the elimination of those bacilli. It was a great problem how to deal with these contacts; the law did not provide for them or recognize their existence. An alteration in the law to include carriers was most urgently required. When he had charge of a fever hospital he tried all sorts of measures to get rid of the bacilli, but he never satisfied himself that his measures hastened their disappearance, apart from one instance in which he removed greatly enlarged tonsils, a proceeding which cut short the infectivity of a case which had lasted for months. From the removed tonsils he was able to cultivate the bacillus from one of the crypts, at least one-third of an inch from the mouth. He also demonstrated the bacilli in the tissue well away from the lumen of the crypt. If anyone could come forward with a reliable means of getting rid of the bacilli from carrier cases, he would do much to assist in the prevention of this disease.
Dr. DAVIES also desired to thank Dr. Brincker for his paper, the careful records of which would be useful to members in the future. He had been disappointed wiuh routine swabbing as be had carried it out in Woolwich. He agreed, generally speaking, with what had been said about neglecting Hoffmann's bacillus, but one of the author's own cases showed the desirability of not neglecting it altogether. Where on one occasion the case was reported with Klebs-Loeffler bacillus, the next fortnight with Hoffmann's bacillus, and a fortnight later again with Klebs-Loeffier-not both together on any occasion-it was suspicious; it looked as if Hoffmann's bacillus had been mistaken for the Kiebs-Loeffler. In regard to the sentence," It appears as if an increased liability for harbouring the bacillus of diphtheria was directly associated with a decreased susceptibility to an attack of diphtheria" (p. 92), should not that be a severe attack of diphtheria ? The author seemed to think that the disease prevailed iiore in the better-class districts of London, but in making such comparisons one must be quite clear what one meant by diphtheria; did it mean mortality, or cases? On examination, differences might be found largely to disappear. If notified cases were meant, probably Dr. Brincker was right, but not deaths, b)ecause on looking at the Registrar-General's returns, 1906-10, he found that the four boroughs with the highest mortality from diphtheria were Fulham, Stepney, Finsbury, and Poplar, three of which were admittedly not the cleanest or richest boroughs in London. The notifications depended largely on the activity of the particular Medical Officer of Health and certain other persons. His impression had at first been the same as Dr. Brincker's, that the disease attacked mostly the better-class schools, but after a series of years he found it was not so altogether. He noticed that the children in the district of the poorer schools got mild forms of the disease, often not notified before school age, to a larger extent than was the case in the districts of the better schools, therefore the poorer schools were better protected against an attack than the better ones. Still, there might be a good deal in the suggestion that the staphylococcus exerted a satisfactory effect on the diphtheria germs. There lhad just been an epidemic of diphtheria in Woolwich, and in the last five tnonths 279 cases had been notified, but only twelve deaths, or 4 per cent. There were sixteen cases in August, forty-three in September, forty in October, fifty-five in November, eighty-nine in December, but so far this month only thirty-six. For several years in Woolwich it had been the practice to swab all liome contacts of school age, and the swabbing was repeated every fortnight until a negative result ensued. Usually one had to be content with one negative result. So far as he knew, Woolwich was the only London borough in which the practice was carried out systematically; therefore it was very disappointing to find, after five or six years, that Woolwich still had more diphtheria notifications than most other London boroughs. For a month or two there was an extraordinary number of positive results in contacts who were mainly healthy: 245 contacts were examined by himself. During August, out of twenty, eight were positive; in September, four out of twenty-nine; in October, two out of fifty. In November, out of fifty swabs, fifteen were positive; in December, out of forty-nine, thirty were positive. He did not know what was the explanation of this great temporary susceptibility to become carriers of diphtheria bacilli. In January, on the other hand, out of thirty-nine cases swabbed, only three were positive. Out of sixty-two positives, thirteen had slight symptoms (he was not including enlarged tonsils), and forty-nine had no symptoms. Out of 162 negative cases, thirty-three had some symptoms, 129 had none. Only twenty-one had Hoffmann's bacillus present, which was much below the usual proportion. He had begun to wonder whether routine swabbing of school contacts was of value. It had been suggested that carrier cases, after a certain number of weeks, ceased to be virulent. He did not know what was meant there by " virulent," but it was shown that after a considerable time they could continue to infect other persons. His experience made him feel the extreme difficulty of dealing with the subject on bacteriological lines.
Dr. ARNOLD said he had listened to the paper with great interest. One point which always struck him in discussions in which bacteriological investigations were mentioned was that there was a distinct difference between the tone in which bacteriological diagnosis was spoken of, and that of diagnosis by other means. When one came to the case of tuberculosis, for instance, it was freely mentioned that the diagnosis was made by a physician of high standing, that various signs were obtained, and that therefore it was evident the case was one of tuberculosis. But when speaking of swabbing, as a rule nothing more was said, except that the result was either positive or negative. He referred to a statement by a man for whose experience and opinion he had great respect, who said he did not think anyone had a right to return a negative result without half an hour's careful examination of the film, and even then the tube should be re-examined the next day. No doubt he was right, from the bacteriologist's point of view, but when dealing 'With large outbreaks that standard could not be kept up. The result was that he looked upon a bacteriological return as one whicll was of assistance, but was not definite. He had just seen a fairly extensive outbreak of diphtheria, and one heard so often that outbreaks were spread in schools, that he would like to relate an experience he had had in the last twelve months. In a town of 170,000 inhabitants, and 9,000 acres in extent, during the first quarter of the year the number of positive swabs was 5 per cent. to 7 per cent. of those examined. It was a town in which swabbings were taken very freely. In the second quarter, the number increased considerably, but it did not attract any great attention. The positive swabs rose to 15 per cent. of those examined. In the third quarter, a very large number of cases occurred, but they were all mild throughout, and the case-mortality never rose. In fact, the death-rate for the whole year had been practically unaffected. In the third quarter the positive swabs were 21 per cent. of those examined. In the fourth quarter all the cases seemed to disappear rapidly. Eight hundred cases were notified in the year. But the cases occurred so uniformly over the whole borough that they might have been distributed with a pepper-box. School influence could not be traced. There were thirty-three schools in the borough, and here and there cases attending certain schools increased rapidly for a short period, but there was nothing more, and the disease remained of the mild type.
Dr. THOMAS said that formerly when be had considerable opportunity to become acquainted with the methods of spread of outbreaks of diphtheria his conclusion was that the detection of the bacillus, and the isolation of the child carrying it, was not everything in the cure of diphtheria. He had watched in a school, over long periods of time, children with virulent bacilli in their tlhroats, and though they bad been left in the school, nothing had happened b)eyond slight attacks of sore throat in children sitting on the same benches, or in close contact with them. There might be a few sore throats from which diphtheria could be cultivated in the week, and they would disappear for a time, but clinical diphtheria did not seem to break out. But if notification of these sore throats were adopted, there might be a larger apparent outbreak. Under other circumstances a carrier would produce a definite outbreak of the disease, with, perhaps, many deaths. It almost seemed as if people with mildly virulent diphtheria organisms in their throats should be encouraged to go about vaccinating and thus rendering immune their fellows, and safeguarding them against severe attacks of the disease. The question of what to do with a person who was a persistent carrier was a very difficult one, but when there was an outbreak of clinical diphtheria, one must attempt to exclude from school and isolate, as far as possible, those who were found to be carrying the bacilli. When the outbreak had died down, one might be faced with four or five children who still proved to be carrying the disease. What should one do with them? Should they be allowed to go back to school? Certainly their virulence should be tested, and the child should not be kept away from school for a very long time simply because it had once proved to be carrying what was perhaps a non-virulent strain. He did not believe virulent strains turned into non-virulent, or vice versa, and he had found it safe to allow children carrying non-virulent organisms to return to school. Altogether, the question of control in diphtheria was a very difficult one, and it had ceritainly not yet been worked out.
The PRESIDENT said that after much anxious thought and consideration given to the subject, in conjunction with Dr. Brincker, during the past twelve months, the conviction was forced upon his mind that the verdict against " R. C.," the carrier in School F, was one of not proven. Conradi said carriers were deemed to be infective because they came from infected surroundings, and so "iR. C." was deemed to be infective because she came from infected surroundings. But anyone who investigated the statistical probabilities, and considered from an epidemiological standpoint all the circumstances connected with " R. C.," apart altogether from any presuppositions based upon bacteriological hypothesis, would be driven to the conclusion that hers was not a clear case. Kirchner, Conradi, and others, had suggested that the existence of the bacillus-carrier condition was evidence that the bacilli had ceased to be infective; and if one approached " R. C.'s " history from this, rather than from the ordinary point of view, the facts must be deemed to be unconvincing. There seemed to him to be various considerations which made it necessary to review their position in regard to the whole question of chronic carriers. There were the following sets of facts. It was now transpiring that the general population was affected with the bacillus-carrying propensity to a far greater extent than was formerly supposed; then there was the further fact that "enrichment methods " had been discovered by which bacilli could, it was qlaimed; be demonstrated at least twice as often as by other methods.
There was, moreover, the fact that experts like Dr. Brincker, using all their skill and ability in dealing with these outbreaks, could not bring them to an end by the mere exclusion of bacillus carriers. It was further necessary to remember that there were various " strains" of bacilli, and there was the fact mentioned by Mr. Goadby, that bacteriologists now admitted the possibility that one strain of bacillus might be transformed into another. It was necessary to agree in the light of all these considerations with the view, expressed by Sir Shirley Murphy, Dr. Butler and Dr. Thomas, that the time had not yet arrived when it could be said that all the facts about diphtheria were clearlv known.
Dr. J. T. C. NASH sent the following contribution: I propose to deal with one or two points only in connexion with the question of diphtheria in schools: (1) When a particular class or department suffers from recurrent attacks of diphtheria it is important, as I pointed out in my paper on "Scarlet Fever and Diphtheria from a Public Health Point of View," ' to include the teacher or teachers in the clinical and bacteriological investigations. I there related how an elementary school teacher-a visitor-had come under my observation as a diphtheria bacillus carrier, from whom I obtained a history that her infants' department had been in trouble with outbreaks of diphtheria for years in spite of long closure, frequent inspections, and swabbings of children, &c. The teacher had been suffering from a rhinitis for the same period, which had received much treatment, even from a specialist. It cleared up in a few weeks, after the administration of diphtheria antitoxin, a swab having revealed Klebs-Loeffler bacilli. Dr. Brincker mentions an interesting case of a class teacher at School E as a "carrier " without any clinical symptoms. This emphasizes the importance of not overlooking the teachers in connexion with school outbreaks.
(2) Cases with enlarged tonsils and deep crypts are very prone to remain long infective. The bacilli lie deep and are untouched by antiseptic applications. In such cases I have found tonsillotomy the only resource before I could clear the throat of bacilli and discharge the patient. (3) Slight cases of nasal diphtheria are often the source of infection, and nasal inspection and swabbing are of equal importance with inspection and swabbing of throats. (4) Though as a rule Staphylococcus aureuts appears to outgrow the diphtheria bacillus, I have known these organisms remain in intimate symbiotic relationship for days, as shown by throat swabbings. Schiotz's treatment is not a method I should feel justified in supporting except upon very strong evidence, and in any case I should be chary of spraying a large number of pyogenic organisms two or three times daily on to the mucous membranes of nose and throat. (5) The recrudescence of scarlet fever and diphtheria, or at any rate of infectivity, is well proved, and forms one of the problems so difficult to assess and anticipate. I have known infective properties recrudesce a year after an attack. I Practitioner, Special Number, January, 1909. Dr. BRINCKER, in reply, thanked the members for the way they had received his paper, and in particular he thanked Sir Shirley Murphy for his criticisms and expressed regret for not referring to his later paper. In this paper, read before the Epidemiological Society in 1900, Sir Shirley Murphy somewhat modified his opinion in regard to the importance of school attendance as an influence on the age-incidence of diphtheria.' But the latest statistics published by Dr. Newsholme in the Local Government Report tended to confirm the relationship of school influence and diphtheria. He continued as follows: Dr. Hamer maintains that the case against R. C. is not proven. This contention commands our very earnest attention, and brings us to the inevitable and only conclusion possible-namely, that whilst the science of bacteriology is yet in its infancy it is dangerous to dogmatize. Assuming, therefore, that the bacillus of diphtheria is a sine qta non in producing infection, it may well be asked why R. C. had not caused diphtheria amongst the occupants of her dormitory before she did; unless we assume that the intermittency of infectivity, or germ latency, can provide the explanation. But quite a new aspect now presents itself. Only a few nights ago in this very same room before the Pathological Section of this Society, Dr. Thiele and Dr. Embleton made public the results of their investigations. They claim that pathogenicity and virulence in regard to bacteria are questions of adjustment between the animal and the germ. It therefore seems difficult to believe that the bacillus of Klebs-Loeffler is per se the only factor in producing the clinical manifestations of the disease. Such divergent views are apt to influence our motives and objectives in the administrative control of infectious diseases; but the administrator would be ill advised at this point to allow speculative theories to exert too great an influence on the course he is to pursue. The plan we have always adopted was to regard all suspects as guilty until proved to be innocent. In this connexion the orthodoxy of the Public Health Department of the London County Council has been ably set before you to-night by Dr. Butler and Dr. Thomas. Mr. K. Goadby has referred to a paper read by him before the Epidemiological Society in 1899. This paper, " The Utility of Bacteriological Examination in a Diphtheria Epidemic in a School," 2 1898-1899, is the very first in the available literature in which the bacteriological methods are used to detect carrier cases: I regret having made no reference to him in my paper. I concur in Dr. Savage's views on the subject of school closure. In my opinion it should only be resorted to upon rare occasions, and then only after other and m6re comprehensive measures, such, for instance, as are mentioned in my paper, have failed to arrest the spread of the disease. By closing down schools we cut off the only field of investigation at our disposal, Epidemiological Section 117 first, " On the Epidemiology and Means of Extermination of Diphtheria "1 by Professor v. Drigalski, of Halle a/S., he shows how the incidence of diphtheria in Halle has been reduced by the very strictest exclusion of contacts and carrier cases. In the second paper, "Ueber Diphterie-bacillentrager in einem Kolner Schulbezirk,"2 Dr. F. Schrammen shows that apparently no harm resulted from the retention of carrier cases in school. I note that Dr. Savage would welcome information as to the short striking distance of diphtheria. Although it is the practice in London schools to illustrate in diagrammatic form the relative positions of affected and suspected children in the class, it is very rare indeed to find a case confirming the short striking distance such as the one given under School E. The deduction is that diphtheria does not usually spread amongst those associated in class-rooms; cases usually appear in different class-rooms, or among children not apparently associated in the same class-room. Again, the lengthy period during which cases of diphtheria may recur in the same school or class, in spite of all precautions, is illustrated in the tables given in my paper in regard to Schools A and B. Dr. S. Davies still retains a secret respect for the bacillus of Hoffmann. Although Dr. Thiele states that he has succeeded in making the bacillus pathogenic to animals, he does not say that he has actually transformed it, morphologically and biochemically, into a typical Klebs-Loeffler bacillus. From an experience of many years I think we may safely neglect its presence. One of the chief objects of my paper was to direct your attention to the fact that a carrier case would not only not show, or discharge, Klebs-Loeffler bacilli over considerable periods of time, but that the same child may give both Hoffmann and a variety of strains of Klebs-Loeffler bacilli at the same time; and that of the latter class one colony would be virulent and the other non-virulent to animals. If, therefore, Hoffmann's bacillus is found on one occasion and Klebs-Loeffler on another, it does not follow that the one has in the intervening time been changed into the other: the only inference that should be drawn is that the bacillus of Klebs-Loeffler has not been found, or is for the time being not recoverable, from the throat or nose of the carrier. In this connexion I would draw your attention to Dr. Cartwright Wood's report on R. C. under School F. I stated in my paper that diphtheria appears to adhere to the better housed and better cared for portion of a community. In this connexion I would draw your attention to the view held, namely, that diphtheria is associated with virgin and damp soils, especially when contaminated with organic matter, and is insufficiently drained. But whatever explanation is adopted, the general laws of epidemics, or such of them as are known, must be taken into consideration in dealing with any local outbreak. Communities have their cycles of immunity and epidemicity. During the last few years Woolwich, Greenwich and Lewisham, for example, have had an increased incidence per population of diphtheria. When the ascending wave of incidence 
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